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Overview and Introduction: o e
+ Fragment ions formed in a mass-spectrometer’s ion source due to losses of Cl, (or Br,) can give rise to interference peaks within the retention time window of specific target “ " w ,
compounds. For example, Hexa-CB 146 can lose a single chlorine to form a peak at the same retention time as Penta-CB 105 and has ions that are not resolved in mass (see e peonn s 0
figure 1) using standard HRMS conditions, i.e. 10,000 resolution (EPA Method 1668A1, SPB-Octyl column). moowm &R RTa TR
» These interferences can have a significant effect on the identification and reported concentrations of certain compounds? — in some instances accounting for their entire value - i nag fum
and yet the errors may go unnoticed as resultant peaks often still meet the method’s key identification criteria of isotope ratio and relative retention time. In other cases, such as s o
when the interfering fragment is due to the loss of Cl,, the affected peak may be out-of-ratio thus giving a false negative, or an EMPC result. . , i i
» For PCBs analyzed using 1668A or similar methods, several WHO specific and EU marker compounds are subject to this problem; even small interferences on certain TEF b 32“‘3: e lm e
bearing compounds can significantly alter a sample’s TEQ. Although 1668A (and similarly EPA Method 1614 for polybrominated diphenyl ethers) references the potential problem PoCE & HxCE.Clat miz 324360, 50U, Conts
of fragment peaks due to the loss of one or more chlorine (or bromine) atoms, there are no specific guidelines on how to measure, or even estimate, the significance of such peak. o B, oo
Method 6803, for low-resolution analysis, uses a strategy of monitoring certain fragment ions and applying area corrections to co-eluting peaks. However this approach is not % 1%
directly applicable to high-resolution analysis due to the differences between the exact masses of the fragment ions and those of the target. A .
+ We explore the use of monitoring certain fragment ions, but at offset masses that take into account the aforementioned differences. From these data, the effect on the various U e v o e e a0 S e

target masses can be computed and any changes in instrument resolution, or other conditions, are inherently corrected for. These derived fragment data can then be subtracted Figuirs 1. o isntope Sluster pattems of ot o for
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from the raw data prior to peak detection thereby providing a true correction on a scan-by-scan basis. 3 - 50 show ihs 14 pprs

separation at miz 324.
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10 suamin this offact we have eualiistad daty fom Sevaral calibration snd Beroriance standards ond samie Held samples incliding Bne fron an intemational ‘rolind-robin’ food study?. To date, we have focussed our fragmentation studies on PCB77 | Tetta | POBIH - 0.6001
POHs bacalice the piincioal methadifarithe Bhalisis ¢t all200 bossibla Bonashere Mathod 1 GREA Hisedithe BPRIG G asITS niaferiad analytical coluinn: Sitboligh this column achleves the method's primary separation requirements, the resultant PCBfSI Teira poB 115 - 0.6003
chromatagrabhy Higs eaveral aysrianpinghaniolodigralibs that dive rise taahidinrahlendiln dopteast althaligh DPODIIE cimaviBe dimilarly sffectisd when tiging certaln columns such as the 2331, routine analyses based on Methads 8200 or 1673 using :g:':g; :e"f’ gg:’iig - > ot;003 X
- enta - - .

relativelvindninalar ablimine wWith diB% Bhenyl phgselntha B bnd "Bmetiyais. Jare dnaffscietas i anainindr exieption: dachiBfbs:Totra-Ofta Homolag dgroups are resolved into separate time windows

Theidedice sffraamentatian that cetiilre s o dompifex functioh depsridention naniivadablasindiiding: theistriistuss of the miolestilalSanderdting fiagmentation; lonization parameters such as electron energy aid sotrce temperattire and the gas
préssuidinithe ibn sHurcdiat tiat mstonte INlimatSinee e fdimericolld bela misa g rdinf iamdirs otunkabwitdistibution and the Blter Slsoinkdown due o ts sample dependerice (bften including st i ities of matrix interf that
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We rdinoticonisletdly rdmoved dimnditle S usE knowlddga B thE nrdeordar gt mtEhs fies Bbh oty Biavidel s very Booraimiate idicationiof aily effect on the target analytes. Flrthermare, since the exact masses of the ions in the fragmient's’i PCB:'I 7 P::t: PR QS,WS PCB-_ e " e

chister sre shishilgisintdrent fronithode ofithe tarqetwitiwhich they iferfdie the isiruinentS actipl iias ditesalition alda ndeds Yo batakén into account: PeB 67 | Hera YRy - 550005
GEHRMS anslvees bl the PEBR wediparicimad sitg s WalersiMicromass AuitoSpec-tiitima mass spectiometer operating at~12:000 resolution using Ebionization at 34 eV with a solirce temperature of 260 °C. Sample introduction was via an BCR60 ]| Hexa PCB160. IPCB10RAGS] Go3
Agilert 6890 GE Ted with 8 CTC GCPAL siisaampler and a Supelos SPRIOGY GG colimni 30 mix 028 minix 025 im): Heliiim was used as the carrier gas with the injector operating in constant-fiow mode. The SIR data were acquired using

Masslynx software and then tranisferred fo olrown Uit Trace Pro (UTH) software for piocessing and display. e e o g arabysis
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Restifts ahd Discussion

iniltial observialons
Anatalvsisof dataifroniia cilibration Standard EontBinid all 209 De Bicomecirevaaledithativahin: o Sisecand search window, there Were 44 possible cases of congeners occurring with higher chlorinated co-eluting
peaks. Of these, 40 carresporided fo a single chlarine difference. and the remairing 4 1o CL Interestingly, in each case where & congener was a candidate for fragment interference tue to the foss of CL, it was also
affected by another fragmentdie toasingle Glloss: 3 afthase 4 instances comespanded to o WHO specific congenerbeing affected: PCBs 114, 126 and 169 {the other is PCB-38). The WHO PCHs affected only by a
single Clloss were: Frog1 106418 198 and 160 The means the only unariected spacific:PCBs (using this chromatography) were 156, 1567 and 189,
The +5sacond Wirndaw wos choseribased o the tpical (PentaCBY GG pagk widih belhg approximately 10 seconds-and the allowed relative retention fime window defined by the method for unlabelled peak
identification beind typically 61010 Sedonas. Table 1 shaws the WHO ISt and marker PCBs that are subject to effects of fragment peaks and the corresponding precursors. The marker, orindicator, PCBs comprise the
follbWindiconnenare: 280 BRCA 0B IRE HRE and 180 theseiara ffaniisettin atidies Involving food or feed satples; patticularly within the EUPCB:118'is a member of the WHO list and is also'a marker PCB:
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Original Penta-CB M+ ion
trace, ie. prior to “de-
fragmentation”

fr this: paperive vl ocudionithe Bfadie rdiating raithe iBentaiOBe: dithough the principles en apply similarly to the ‘other homolog groups: The M and WM+ 2 ions monitored for Penta-CRB are 3238834
ICH Gy and 395 8804 (0 0L 10 the Mand M2 fraament when a Hexa CB loses a ine are 322.8756 (C, H,%Cl) and 324 8727 (G, H #3CIYCl), At first, this would not sesm to raise Froamont ion race s fo
aniéicdicarne Howdver e aleoineeditoivontiderithetinatirallv occtiring 1°C iohs p inthe i cluster. The M+1 and M+3 fons have masses 323 8789 (PCC. H, PCL) and 3258760 Hoxa- OB A1.95C) +1 4ppm

(PCCHHPGIYEh and are anly ~14 ppm lower in mass than the M and M+2 ibns of Perita-CB; because these are not resolved, any fragment ioris present wolild contriiute to our measurements.
Astiatedy forimedsinement and icorEclidn

Monierng the interferino fragments (3838789 and 325.8760) is not viable since they are equally affected by the Penta-CHs that we are trying fo measure. We could instead monitor the base peak of the fragment
clilster 1822 8756 since thatls tinaffatied by the Penta-CBs, and then use the theoretical isotope cluster pattern to determine the contribution level fromthe M+1.and M+3 ions; the relative intensities of these isotope
beaks are invarant with'solirce ionization ot other parameters of the HRMS system. However, as noted above, these masses are 14 ppm away from our target masses—this means their actual effect wolild also be a
funaioabihe instroment’s fesdlution (and peak shape).at that exacttime. Thisis not easy to determine and is prone 1o error:
The solition: weihave Taind:and Have implemented in our software, is 16 measure the intensity of the fragiment's base peak at a mass that is offset by +14 ppm from its exact mass. Now when we calculate the
htensitiss of the Wit and N 3inne from the theoretical distribution; we oblain eachion's true contribution to those of the target: We can then apply a comesponding correction to the raw data. In our Penta-CB fm’f"‘hfjn;";‘ctﬁfn’;’;z‘;‘fg?",”fh‘:e original Penta-CB deta (m/z 324) for the Eel semple. The lowsr tracs
example we waild thersfaremonitor mass 322.8800; this being 322.8756 + 14 ppm (actually 13.7 ppm). Any variations in resolution of peak shape=-stich as skew or kurtosis=—are now ihtrinsically adjusted for, since
the same effect appliss to all peaks over this small mass range. Additional corrections were also made far the lass of Gl (including its effect on the fon we monitar for the single Cf [oss). It is important to realize that
thede cdirectionsiare ) and ied, on a scan-by i basis. When the user activates the "defrag” option; the data is immediately transformed; and:further processing can continue with the fragments now
rembyediiChingstie the instruraent’s tuning or chromatographic conditions have ho bearing on the aperation of this process:

Reagults
Eigtires 2 and 3 show data from the round-robin sample before and after de-fragmentation. The distortion on PCB-105 due 1o the fragment from PCB-146 can be clearly seen in the original, but is removed in the de-
fragmented data; Perhaps less obvious at first sight, is the peak broadening present on PCB-114 due to PCB-133's fragment. in particular the response of PCB-114 in the de-fragmented data was approximately 55%
afithe original. To validate the quantification of this compound we compared the results with those of the same sample analyzed using a JAW DB-1 column (30 m x 0.25 mm x 0.25 pm) where the 114 peak was
effectively resolved from any interferences. The original SPB-Octyl data gave a concentration for PCB-114 that was ~71% higher than the DB-1 result. The de-fragmented data, however, was in very good agreement
with a difference of ~6%.
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Penta-CB M+0 fon trace after
applying the “de-
fragmentation” correction
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Since writing the original short paper;:we have now i the mean is values from:the round-robin study: compared to these, ouroriginal value for PCB-105 differed by ~11%; the de-fragmented value Rt e
would-have reduced that to ~4%. Duetothe cbvious interference affecting PCB-114 {on the SPB-Qctyl) we reported a value from a confirmation column — this differed by ~16%; the non-reported value would have - ‘jgﬂ;’;ﬂf ‘;"V“*fgr‘f:;‘::im =
been in eor by approximately afactorof 2 (1) =h s the defragmented data gave a resultthat differed by;just 8% from the consensis mean. oy

Future studies

Itappears that this automated method for removing the effects of fragment peaks is a viable proposition for HRMS data; and could become a valuable tool for production samples, we therefore intend to continue our
R&[ efforts by comparing data from SRM and other reference samples.
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